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2004). The sample was first homogenised with 5 ml ethanol/water (1/1; v/v), followed by 5 180 min 4000 rpm centrifugation. The supernatant was then discarded. The sample was further 181 washed three times with 5 ml of methanol, two times with 5 ml of ethanol and two times with 182 5 ml of diethyl ether. Each time the sample was washed by addition of the solvent, turning the 183 sample tube three times, and decanting off the solvent before the next washing step.
184
Following washing and decanting of the last washing solvent, the procedure described under 185 sample preparation (2.5) was carried out.
186
Washing procedure 2 was based on the method used by the European Reference 187 Laboratory (EURL) for residues of veterinary medicines and contaminants in food of animal 188 origin (Eric Verdon, Couedor, & Sanders, 2007) . In this procedure the sample was washed 189 four times, first with 6 ml of methanol/water solution (1/1; v/v), then with 6 ml of 190 methanol/water solution (3/1; v/v), followed by 6 ml of methanol and finally 2 ml of Milli Q 191 water. Each time the addition of washing solvent was followed by a 15 min rotary 192 homogenization at 100 rpm, before centrifugation for 10 min at 4000 rpm and disposal of the 193 supernatant by decantation. Following the washing and decanting of the milli Q water, the 194 procedure described in sample preparation (2.5) was carried out. HCl were added to samples and matrix blanks and 1 ml 0.2 M HCl was added to calibration 211 curve solutions. A procedural blank was prepared by adding 50 µl of 2-NBA and 1 ml of 0.2 212 M HCl to an empty tube. All tubes were vortex mixed for 1 minute and placed in a heating 213 cabinet at 37±3 ºC overnight. The next morning samples were removed from the heating 214 cabinet and allowed to cool down to room temperature. Then 0.3 M Na3PO4 solution was 215 added to each sample and matrix blank (500 µl) and calibration curve solution (100 µl) 216 followed by swirl mixing. The pH was adjusted to 7 ± 0.5 by adding 2 M NaOH to the 217 samples and matrix blanks (340-370 µl), the procedural blank (340-370 µl) and calibration 218 curve solutions (80 µl), followed by swirl mixing and waiting 5 minutes before the pH was 219 checked using pH-paper. The amount of 2 M NaOH required to adjust the pH to 7 was found 220 to be matrix dependent. Typical volumes of 2 M NaOH required to reach pH 7 was 340-360 221 µl for salmon, 350 µl for shrimp, 350-360 µl for cod and 370 µl for the procedural blank.
222
After the pH adjustment, 4 ml ethyl acetate was added to the samples and matrix blanks and 223 the content of the tubes were mixed for 20 minutes using a rotator. Samples and matrix blanks 224 were then centrifuged at 4000 rpm for 5 minutes, and the ethyl acetate was transferred to a followed the same setup except that the negative matrix blank and spiked sample at CCα were 241 also analysed after the samples in the sequence. Injection volumes were 50 µl for all solutions 242 expect calibration curve solutions at or above 1 ng, where 20-5 µl injection volumes were 243 used. Flow rate was set at 0.25 ml/min and the column temperature was held at 45 ºC. The 244 gradient started at 17 % A, which was held for 0.1 minutes before changing rapidly to 40% A 245 in 0.01 min. This composition was held until 3.5 minutes. Then the composition was rapidly 246 returned to initial conditions during 0.01 min, which was held until 10 minutes. The MS was 247 operated in positive ESI MRM mode. Gas temperature was held at 350 ºC, gas flow was held 248 at 6 L/min, nebulizer pressure was held at 15 psi and capillary was held at 3500 (V). Detailed 249 MS-parameters are given in Table 1 . Table 2 . 256 Selectivity/specificity was evaluated by investigating chromatographic separation of 257 the analytes, comparing peak shape in standards and samples. Matrix effects which could give 258 interferences were evaluated by analyzing >20 blank samples of each matrix.
259
Linear range of the method was evaluated by analysis of calibration curves and by 260 determining the decision limit (CCα). The upper limit of quantification (ULOQ) was set equal 261 to the concentration of the highest calibration curve standard.
262
CCα was determined using the three methods described in Commission decision Since there were no certified reference materials available at the time of validation, the 299 trueness was evaluated by determining a proficiency test of shrimp containing SEM.
300
Following validation, the method has participated regularly in proficiency tests.
301
Precision, as repeatability, was determined by analyzing six replicates of salmon 302 muscle spiked at 1.0 x MRPL, 1.5 x MRPL and 2.0 x MRPL on three different days.
303
Intermediate precision as within-laboratory reproducibility was determined by analyzing two shapes in sample and standards. A typical chromatogram of standard is shown in Figure 1 .
329
Isotope labelled internal standards were used in the determination to ensure robust 330 determinations since they are known to equalize matrix effects and they make it possible to 331 unambiguously identify an analyte's retention time . Ion ratios were found to be quite similar 332 from day to day and all the ratios were within the maximum permitted tolerances fulfilling the 333 criteria for unequivocal identification of all the NF metabolites ( Supplementary Table 1 ).
334
During validation no interfering signals were detected in the blank samples. Later routine 335 analysis revealed that e.g. scampi could contain possible false positive signals for NP-AHD 336 with the same quantifier and qualifier ion within the expected ratio-interval as the analyte 337 ( Figure 2 ). However, the use of the mass labeled internal standard for AHD proved that the 1/x. RSDs for the calibration curves were better than or equal to 12% for all analytes, and 357 correlation coefficients were better than 0.99 on all days ( Supplementary Table 2 ). 358 359
Decision limit (CCα)
360
Results for CCα determined using the three methods outlined in section 2.7; sample blank 361 method, calibration curve method and ISO 11843 method are shown in CCαs. CCβ results were then calculated for each matrix and analyte combination and the 387 results are shown in Table 3 . CCβ was found to be between 0.3 ng/g w.w. for AHD in shrimp 388 and 0.9 ng/g w.w for AHD in cod. 
Recovery

391
Recovery was evaluated by spiking experiments. Samples of salmon, shrimp and cod were 392 spiked at three levels and the results are shown in Supplementary Table 3 . Recoveries for all 393 analytes were found to be in the ranges 89-101% for salmon, 93-115% for shrimp and 84-394 112% for cod. The results were within the criteria of 50-120% for concentrations at or below 395 1 ng/g and mostly within 70-110% for concentrations above 1 ng/g and up to 10 ng/g. The
396
exceptions were 2 ng/g of AHD in shrimp (115%) and 2 ng/g AHD in cod (112%).
397
Nevertheless, such concentrations are well above the CCα and any detection at this 398 concentration would therefore be illegal. To evaluate the trueness of the method a proficiency test of shrimp (SEM consensus value 402 2.77 ng/g w.w.) was also analyzed during validation. We found 2.7 ng/g w.w. of SEM in this 403 sample which gave a z-score of 0.0. The method has participated in many proficiency tests 404 since it was first validated and the results have shown that other analyte-matrix combinations 405 also result in z-scores less than |2| (Figure 3 ). In 2016 we had an exceptional high value for 406 tissue bound AOZ in shrimp with a z-score +3.3. When this result was reported we had used 407 washing procedure 1 to report the amount of tissue bound NF metabolites. Due to our high z-408 score in this proficiency test we decided to try to modify our washing procedure by adding a 409 stone for better mixing during shaking. At the same time we also tested a different washing 410 procedure 2 for comparison, published by the EURL for veterinary drugs (see 2.4 for details), 411 and also modified this washing procedure by adding the stone for better mixing. Following 412 the modification with the stone both washing procedures 1 and 2 produced satisfactory results 413 with z-scores of -1.4 for washing procedure 1 and -1.7 for washing procedure 2. However, we 414 noticed that our results were now on the lower side of the z-score scale, and we suspected this 415 to be due to the increased loss of sample/analyte due to adsorption to the stone. We therefore 416
